Use of recycled products in UK construction industry: An empirical investigation into critical impediments and strategies for improvement by Oyedele, LO et al.
1 
 
Use of Recycled Products in UK Construction Industry: An Empirical Investigation into 
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Abstract 
Construction industry consumes about half of all material resources taken from nature, and 
generates a large portion of waste to landfill. A way of tackling negative environmental 
impacts impending from continuous material extraction and waste generation is the use of 
recycled materials for construction projects. However, the use of recycled materials is yet to 
become a commonplace in construction industry. This study evaluates the factors hampering 
the use of recycled products in UK construction industry as well as strategies that could be 
adopted to enhance its use in the industry.  In order to identify the impediments and critical 
strategies, a two-fold methodical approach was used. An unstructured interview preceded a 
quantitative questionnaire survey which was used to elicit broader industry practitioners’ 
opinion. 
 
The study shows that designers rarely specify recycled products. This is due to lack of 
adequate information about quality and market availability of the products, negative 
perception from clients, and unexpectedly high cost of the products, despite its perceived low 
quality. The study suggests that a number of strategies could be adopted to promote the use of 
the products. These include allocation of points to the use of recycled products in sustainable 
design appraisal tools, governments legislative measures, improved collaboration between 
designers, contractors and materials supplier, contractors involvement at earlier stage of 
design, improved education of the professionals about the products, and the use of tax break 
to influence the cost of the products. The findings of this study would therefore help policy 
makers, manufacturers and construction professionals to identify the factors hampering the 
use of recycled products for construction projects as well as the strategies that could be 
adopted in order to create market for the products. 
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1.0. Introduction 
All over the world, construction industry consumes up to 50% of all material resources taken 
from nature (Anink et al, 1996); and in developed nations, construction industry is the largest 
consumer of material resources (WRAP, 2009). Continuous extraction of these natural 
resources among other human’s negative environmental activities have far reaching impacts 
not only on materials depletion (WRAP, 2009), it also affects environmental biodiversity, 
increases the tendencies of greenhouse effects and CO2 emission among other environmental 
hazards (Treolar et al, 2003; Shen and Tam, 2002). 
 
Various studies confirmed that excavation, transportation and processing of the natural 
resources used in producing virgin construction materials and products consume highest 
portion of energy, next to operational energy, over the entire lifecycle of buildings (Utama et 
al, 2012; Sartori and Hestnes, 2007; Ramesh et al, 2010; Anink et al, 1996). Similarly, 
construction industry accounts for the largest portion of global waste and pollution (Faniran 
and Caban, 1998; Ibrahim et al, 2010), up to 30% of global waste (Begum et al, 2009). For 
instance, UK Construction and Demolition Waste (CDEW) amounts to about 110 million 
tonnes, which is over 60% of national waste generated (Paine and Dhir, 2010). Construction 
related waste is up to 40% in Brazil (Saraiva et al, 2012), 27% in Canada (Yeheyis et al, 
2013), 44% in Australia (Shen and Tam, 2002), 25% in Hong Kong (Lu and Tam, 2013), and 
up to 29% in the US (Yu et al, 2013). These worrying figures did not only give more 
justification for EU government’s target of 70% recycling of CDEW and 50% recycling of 
household waste in the year 2020 (Department for Environment, 2011; Saez et al., 2012), it 
also suggest that the need for the construction industry to reduce its consumption of virgin 
materials and waste to landfill is indispensable to the global sustainable development agenda. 
 
As such, various governments across the world – especially in the developed nations – are 
continuously setting targets towards reducing the environmental impacts as a result of their 
construction activities. Among these means of reducing environmental impacts due to 
construction activities are various government led campaign, legislation and initiatives such 
as the use of BREEAM and Code for Sustainable Homes (CfSH) for sustainable building 
appraisal, Site Waste Management Plan (SWMP), Aggregate Levy, and the imposition of 
landfill tax to discourage waste to landfill, and to promote materials re-use and recycling. 
 
One of the proven means through which waste have been diverted from landfill is through 
recycling of the waste products (Dunster, 2012). Construction industry does not only have the 
3 
 
potential of using its own waste for further construction activities, several domestic waste and 
post-consumer materials have been used in the production of construction materials. 
Although, it is argued that recycling operations are not without environmental problems due 
to materials transportation and actual recycling processes (Saraiva et al, 2012), it still remains 
a preferable option to landfilling (Benjamin, 2010, Chong and Hermreck, 2010).Use of 
recycled materials helps in reducing the need for materials extraction which would have 
resulted into material depletion and other environmental problems (WRAP, 2009; Halliday, 
2008). 
 
Despite the environmental benefit that accrue to recycling of construction, post-consumer and 
industrial waste and its ultimate use in construction, studies show that recycled materials have 
been under-utilised in construction projects while its acceptance is still low within the 
construction industry (WRAP, 2010; Mansikkasalo, et al 2013). Although there is well 
established market for recycled concrete as a construction materials (Watts and Partners, 
2008), Addis (2006) points out that less progress has been made regarding integration of 
other recycled products into large projects being undertaken by mainstream contractors, 
design engineers and architects. Similarly, it is clear that despite the availability of recycled 
products in construction market, its specification, adoption and market growth is relatively 
slow (WRAP, 2010; Chick and Micklethwaite, 2003). 
 
Meanwhile, along with studies regarding importance and environmental benefits of waste 
recycling (Tiemstra, 2002; Chen et al, 2009; EEA, 2012), several studies have been carried 
out on minimization of waste to landfill (Oyedele et al, 2013; Tam et al, 2007; Corvellec and 
Hultman, 2012). Recent studies on recycling have also focussed on the use of recycled 
aggregates in various construction activities (Cavalline and Weggel, 2013; Richardson et al, 
2009; Nassar and Soroushian, 2012; Kanellopoulos et al, 2014). Concurrently, several other 
studies have focused on recycling behaviour among people of varying background (Ramayah 
and Rahbar, 2013; Bezzina and Dimech, 2011; Pike et al, 2003). Unfortunately, apart from 
those with limited theoretical knowledge on the subject area (e.g. Treolar et al, 2003; Chick 
and Micklethwaite, 2003), no research efforts has been made to determine the impediments to 
the use of recycled materials in construction projects.   
 
Similarly, despite the low adoption of recycling product across construction projects, 
government have only set target for waste recycling, without any research efforts to evaluate 
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the barriers to the use of recycled products as well as strategies for improving its use by 
construction professionals. This represents a gap in knowledge which this study is set to fill.  
 
As such, this study is aimed at investigating the impediments to the use of recycled materials 
and products in construction projects, and strategies that could improve its wide adoption in 
construction industry. Therefore, the objectives of the study are to evaluate the perspectives 
of construction professionals (designers and contractors) on impediments to wide adoption of 
recycled materials in the industry, as well as strategies that could be adopted to improve the 
use of recycled products in construction projects. The study would help policy makers in 
providing the right platforms to enhance the use of recycled products in construction projects, 
thereby creating markets for the products, especially as policies continuously enhance waste 
recycling. 
 
 
 
 
2.0. Recycled Construction Materials and its market 
 
 
Figure 1: Classification of Recycled Construction Materials 
 
2.1. Recycled Waste as Construction Materials 
Waste from different origins (see figure 1) have become sources of various construction 
products. For instance, post-consumer waste generated from commercial, households, 
institution or industrial uses is recycled for use in construction. Examples of such materials 
5 
 
include newsprint for cellulose insulation, wall paper, asphalt road surfacing and colour 
board; plastic bags for plastic strip usually added to soil embankments, grounded 
polyethylene , and as a constituent of Trex and plastic lumber (Bolden et al, 2013; Woolley et 
al, 1997; Graettinger, et al, 2005). Other recycled products of post-consumer origin include 
wool insulation made from recycled fabrics, ceiling boards made from recycled plastics, 
carpet and carpet pad made from recycled post-consumer fabrics, rubber tiles made from 
scrap tires, and so on.  
 
Industrial waste, otherwise known as pre-consumer materials refers to those materials that are 
diverted from waste stream during industrial manufacturing process (WRAP, 2009). More 
common in construction industry is coal fly ash, which is powdery substance, produced as a 
result of combustion of coal. Other pre-consumer materials include roof shingles cut-offs 
used as constituent of Hot Mix Asphalt (HMA), Granulated Ground Blast Furnace Slag 
(GGBFS) used as constituent of cement mix (El-Assaly and Ellis, 2001; Bolden et al, 2013), 
etc. 
 
Construction materials waste is also a source of new construction materials or constituents of 
other products (Saraiva et al, 2012). However, quality of recycled construction products 
remains a big subject of controversial literatures. According to Medina et al, (2014), while 
some studies (such as Mefteh et al, 2013; Etxeberria et al, 2007) claim that the quality of 
concrete reduces with increasing recycled concrete aggregate, others (Yang et al, 2011; 
Thomas et al. 2013) argue that the quality of concrete remains unaffected as a result of 
recycled aggregate. Nevertheless, because construction generates a substantial proportions of 
landfill waste, and it is still expected to continuously increase (Knoeria et al, 2011), recycling 
and marketability of waste generated from construction activities is without doubt, a holistic 
approach to reduce the net amount of waste generated from construction activities. 
 
2.3. Marketability of Recycled Products 
Generally, sustainable construction materials, among which recycled products are included, 
have been driven by various government policies as a result of global sustainable 
development agenda (Watts and Partners, 2008). Nevertheless, there has been slow 
development of recycled materials market (Chick and Micklethwaite, 2003; Mansikkasalo et al. 
2013). This is because, apart from the fact that there is no guarantee market and conventional 
specification for recycled products, architects and other designers feel that it requires 
additional time to source for the products (WRAP, 2010, CIRIA, 1999; Sassi and Thompson, 
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2008), while projects are always within constrained time frame. However, Addis (2006) 
argues that there is readily available information on recycled product; although, he believes 
that such information might not totally address the needs of designers.  
 
Similarly, Spoerri et al (2009) affirm that there is little market demand for recycled products, 
and this has hindered the success of recycling programs. Some of the well debated factors 
hindering recycled products market are cost and quality of the products (Essoussi and Linton, 
2010). While it is widely believed that recycled products are more expensive than virgin 
product, as a result of series of manual labour involved in its processing (Seydal et al, 2002; 
Essoussi and Linton, 2010), others believe that recycled products are cheaper than virgin 
materials (Watson, 2008; Hanyu et al. 2000). Addis (2006) however clarifies that the cost of 
recycled products is unpredictable with reference to their virgin counterpart; it totally 
depends on the nature of the materials in question. Nevertheless, studies found out that if they 
are well sensitised, consumers are more likely to pay a moderate premium for environmental 
friendly materials (Vlosky et al. 1999; Laroche et al. 2001). 
 
 
 
3.0. Research Methodology 
To fulfil the overall goal of determining impediments to the use of recycled products as well 
as strategies to improve its specification and use in construction projects, this study employed 
two-fold methodological approach. It involved a qualitative theoretical research along with 
unstructured interview which provided information that formed basis for quantitative study.  
 
3.1 Qualitative Data Collection 
Few existing studies and government publications relevant to the subject area were identified 
and critically analysed. This was corroborated with an unstructured interview of major 
stakeholders involved in the specification and use of recycled materials – designers 
(architects and design engineers) and contractors. The respondents were approached based on 
the types of firm they work. Overall, a total of 10 construction industry professionals were 
interviewed, 6 working in design firms, while others are working for construction firms 
across the UK. The selection of these 10 professionals was based on convenience sampling 
using the research team’s network of contacts within the UK construction industry. Similar 
studies within construction management field that have used this sampling method include 
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Akintoye et al., (1998) and Oyedele (2013). With none of the interview respondents having 
less than 5 years of experience in the UK construction industry, the informants were asked to 
describe the factors that are likely to prevent them from specifying and/or use recycled 
products in construction projects. They were also asked to comment on the level of hindrance 
caused by these factors as well as what could be put in place to encourage the use of recycled 
products in their projects. Combining the literature and interview scripts, 19 factors inhibiting 
the use of recycled materials were identified, while 17 factors that could encourage the 
specification and use of recycled products were also identified after transcribing the 
interview. The factors are presented in table 1 and 2. 
 
 
3.2 Quantitative Data Collection 
In order to elicit broader opinion from industry practitioners, the identified factors were 
incorporated into a questionnaire survey. The questionnaires were pilot tested so as to 
determine its adequacy to provide answers to the research questions, as well as to ensure that 
the respondents would adequately understand every requirement of the research instrument. 
As a result of comments and little ambiguity observed in the questionnaire, necessary 
modifications were made to the questionnaire consisting of the factors and demographical 
information about the respondents. The questionnaire was rated on 5-point Likert scale where 
1 and 5 represent “strongly disagree” and “strongly agree” respectively. 
 
A total of 200 questionnaires were randomly distributed to designers and contactors across 
the UK using directories of UK construction professionals. These include Royal Institute of 
Chartered Surveyors (RICS), Chartered Institute of Building (CIOB), Royal Institute of 
British Architects (RIBA), Association of Project Mangers (APM), Institution of Civil 
Engineers (ICE), Institution of Structural Engineers (IStructE), Chartered Institute of 
Building Service Engineers (CIBSE) and Association of Consulting Engineers (ACE). 182 
respondents returned their questionnaire; this represents 91% response rate. However, out of 
the 182 questionnaire, only 154 were fully completed and were finally used for further 
analysis. Out of the 154 participants, 72 were from design firms while 82 were from 
construction firms; this represents 46.7% and 53.3% for designers and contractors 
respectively. 
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3.3 Data Analysis 
The purpose of questionnaire analysis in this study was to determine top rated factors 
inhibiting the use of recycled product, as well as the top rated strategies that could be adopted 
to promote the use of the products in construction projects. Analysis was also carried out to 
determine whether there are differences in the opinion of specialists in design firms and 
construction firms regarding the ranking of those factors. As such, the analysis included 
descriptive statistics (mean testing) and Mann-Whitney U test, using Statistical Package for 
Social Science (SPSS). 
 
Descriptive mean testing is a measure of central tendency that is employed in statistical 
analysis to determine the mean of a set of statistical data (Field, 2009). In this study, 
descriptive mean test was employed to determine the top rated impediments to the use of 
recycled products in construction projects as well as the ranking of the strategies that could 
be employed to improve their wide usage. The higher the mean value of each factor, the 
higher the ranking of the factor by the respondents.  This is because, with regards to the 
Likert-scale used in the study, the more the value tends to 5, it tends to “strongly agree”, and 
the more it tends to 1, it tends to “strongly disagree”. 
 
Mann-Whitney U test on the other hand is a non-parametric test of null hypothesis that is 
used in statistical analysis to determine whether two populations are the same or differ 
against a particular hypothesis (Gupta, 1999). This test is suitable in this regards as the 
populations are in 2 categories, that is, designers and contractors. Otherwise, Kruskal-Wallis 
test may be employed instead of Mann-Whitney U test, when the sample is more than 2 
categories (Field, 2009). A p-value greater than 0.05 means that the difference between the 
population about the hypothesis is insignificant; however, if the p-value is less than 0.05, it 
shows that their difference regarding the hypothesis is significant beyond 5% level (Kinnear 
and Gray, 1999). In this regards, Mann-Whitney U test was used to determine statistical 
difference between how the designers and contractors view the factors identified in this study. 
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Table 1: Impediments to the Use of Recycled Construction products 
Nos. Impediments 
Overall 
Mean 
Overall 
Raking 
Designers 
Mean 
Designers 
Ranking 
Contractors 
Mean 
Contractors 
Ranking 
Mann Whitney U 
Z Statistic Sig. b 
1 Architects and design engineers do not consider recycled materials 
and products during project design and specification 
3.55 1 3.39 2 3.68 1 -1.116 0.264 
2 Lack of positive perception from clients who drive project process 3.52 2 3.14 5 3.59 3 -2.515 0.012 
3 Uncertainty on whole life durability of recycled materials and 
products 
3.47 3 3.11 7 3.02 9 -0.994 0.32 
4 Materials selection and specification are influenced by cost rather 
than environmental benefits 
3.43 4 2.11 19 2.46 19 -1.951 0.051 
5 Recycled Materials and products are more expensive than 
expected due to perceived environmental friendliness 
3.38 5 2.92 9 2.90 13 -1.727 0.084 
6 Building control hindering the use of recycled materials 3.18 6 3.06 8 3.29 5 -0.772 0.44 
7 Suppliers' websites lack substantial product information 3.08 7 2.89 11 3.24 7 -1.184 0.236 
8 Recycled  materials product information is difficult to find 3.07 8 3.36 3 3.56 4 -0.138 0.89 
9 Difficult to find suppliers of Recycled materials 3.04 9 3.19 4 2.90 13 -1.375 0.169 
10 There is inadequate education about recycled materials and 
products in schools 
2.95 10 2.81 13 3.05 8 -0.788 0.431 
11 Samples of Recycled materials are difficult to obtain 2.93 11 2.89 11 2.98 11 -0.241 0.81 
12 Industry professionals are not versed enough on recycled materials 
and products 
2.90 12 3.81 1 3.27 6 -0.021 0.983 
13 Recycled materials does not always meet projects needs and 
quality requirements 
2.89 13 2.92 9 2.89 15 -0.205 0.837 
14 Supply of recycled materials is not always of the same quality 2.88 14 2.81 13 2.95 12 -0.599 0.549 
15 Market supply of recycled materials  is not always reliable 2.80 15 2.75 15 2.83 16 -0.419 0.675 
16 There is a perceived culture among construction professionals that 
Recycled materials and products are inferior 
2.69 16 2.67 17 2.71 17 -0.218 0.827 
17 Level of recycled contents in products is not always clear and easy 
to find 
2.68 17 2.69 16 2.68 18 -0.043 0.966 
18 Legislation prevents the use of Recycled Products and Materials 2.66 18 2.25 18 3.02 9 -2.964 0.003 
19 Lack of tax breaks for contractors 2.30 19 3.14 5 3.65 2 -1.307 0.191 
Note:  b Significant at 95% Confidence Interval = 0.05 
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Table 2: Strategies for Improving the Use of Recycled Construction products 
Nos. Strategies  
Overall 
Mean 
Overall 
Raking 
Designers 
Mean 
Designers 
Ranking 
Contractors 
Mean 
Contractors 
Ranking 
Mann-Whitney U 
Z Statistic Sig. b 
1 Allocation of more points to the use of recycled materials in sustainable 
design appraisal tools 
4.20 1 4.36 2 4.06 2 -1.234 0.217 
2 Government legislation that would set target for the usage of recycled 
materials and products 
4.20 1 4.41 1 4.00 3 -1.952 0.051 
3 Improved architects and Contractors supply chain alliances with 
suppliers/recycling companies 
4.13 2 4.08 5 4.17 1 -0.161 0.876 
4 Early contractors involvement during materials specification 4.09 4 4.24 3 3.97 4 -0.875 0.381 
5 Improved education of construction professionals 4.02 5 4.20 4 3.86 6 -1.925 0.054 
6 Tax break for companies producing recycled materials and products 3.85 6 3.88 6 3.83 7 0.000 1.000 
7 Early supply chain/recycling companies involvement in design and 
materials specifications 
3.83 7 3.76 7 3.87 5 -0.731 0.464 
8 Professional bodies to improve awareness and benefits of recyclable 
materials and products among their members 
3.67 8 3.60 11 3.72 9 -0.512 0.609 
9 Dedicated specialists for material specification during design stage 3.65 9 3.68 10 3.62 10 -0.333 0.739 
10 Implementation of value engineering to reduce cost of manufacturing 
recycled materials and products 
3.63 10 3.45 13 3.83 7 -1.895 0.058 
11 Projects contractual clauses that would make compulsion, the usage of 
recycled products and materials  
3.61 11 3.76 7 3.48 12 -0.662 0.508 
12 Research and development to improve and produce varieties of recycled 
materials and products 
3.56 12 3.60 11 3.51 11 -0.344 0.731 
13 Development of an online database of recycled materials and associated 
suppliers 
3.52 13 3.72 9 3.34 14 -1.973 0.048 
14 Evaluation of recycling opportunities inherent in materials at design stage 3.39 14 3.37 14 3.37 13 -0.318 0.750 
15 Government to provide financial incentives for the usage of recycled 
materials in projects 
3.31 15 3.32 15 3.31 15 -0.527 0.598 
16  Use of computer modelling tools to visualise environmental benefits of 
recycled materials and products 
3.06 16 3.04 16 3.07 17 -0.337 0.736 
17 Provision of legislation that would require product manufacturers to 
specify level of recycled content in their products 
2.96 17 2.80 17 3.10 16 -1.569 0.117 
Note:  b Significant at 95% Confidence Interval = 0.05 
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4.0 Result and Discussion 
Table 1 and 2 present findings from the statistical analysis. From the tables, it could be seen 
that the impediments to the use of recycled products in construction are viewed in different 
but similar perspectives by designers and contractors. The impediments and strategies are 
also rated higher than one another by the respondents. Statistical difference between the 
designers and contractors as well as the top rated impediments and strategies are further 
evaluated and discussed in this section. 
 
 
4.1. Statistical Difference between Designers’ and Contractors’ Ranking of the 
Impediments 
Mann-Whitney U test (see Table 1) shows a significant difference between the way designers 
and contractors view two of the factors impeding the use of recycled products in construction; 
these factors are “lack of positive perception from clients who drive the project” and 
“legislation prevents the use of recycled products”. Although, “lack of positive perception 
from client” is highly rated by both teams, a mean rank of 3.59 against 3.14 by the designers 
shows that the factor was strongly upheld by the contractors. This could be explained by the 
fact that although designers could specify the products, lack of technical understanding of 
specification might make it difficult for the clients to reject the use of recycled products until 
the start of actual construction phase. At this stage, the client would show their negative 
perception about the materials; this possibly explains the higher mean value given to the 
factor by the contractors. 
 
Similarly, another significant statistically different factor is that “legislation prevents the use 
of recycled product” which is strongly upheld by the contractor. This may sound rather 
vague, especially as government is the main promoter of green businesses. However, the 
reason for this confusing factor could be further explained by the contractors’ ranking of 
“lack of tax break for contractors using recycled products” and “building control hindering 
the use of recycled products” as 2nd and 5th critical factors. This shows that while designers’ 
inability to use recycled product is basically caused by unavailability of information 
regarding recycled products (ranked as 1st and 5th by the designers), contractors’ inability to 
use recycled product is majorly due to the lack of compensation from government, who 
advocates its use. 
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Summarily, apart from unanimously ranked factors impeding the use of recycled products, 
two other factors identified based on separate job position-influenced perception of designers 
and contractors are inadequate information about market availability of recycled products and 
lack of compensation for extra efforts required in procuring and subsequent use of recycled 
products. 
 
 
4.2. Statistical Difference between Designers’ and Contractors’ Ranking of the 
Strategies 
There is a little difference in the way the designers and contractors rank the strategies for 
improving the use of recycled products in construction projects. Mann-Whitney U test 
confirms that there is less significant difference. With the exception of one factor, this shows 
that adopting the same strategy would improve the specification of recycled materials by the 
designers as well as its subsequent use by the contractors. The only factor that was perceived 
statistically different at 95% confidence interval by both designers and contractors is 
“Development of an online database of recycled materials and associated suppliers”. While 
designers believe that availability of such materials would enhance the use of the products, 
the contractors do not strongly share similar view. It was ranked low by both groups of 
respondents, 9th of 17 by the designers and 14th of 17 by the contractors. 
 
This could be further explained using the impediments to the use of the materials in the 
projects. It is clear that the main factor impeding the use of the products is the fact that 
designers rarely specify them during their design as a result of inadequate information about 
the products. This could be the reason why the designers believe that availability of such 
database would improve their knowledge of the materials. Additionally, there is little 
difference in ordering of the strategy factors. The contractors’ first seven strategies 
surprisingly fall within the designers’ first seven strategies. This further proves that if the top 
rated strategies are adopted by the policy makers, academic institutions and the construction 
professionals (designers and contractors), the use of recycled products would become a 
common phenomenon within the construction industry.  
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4.3. Impediments to the Use of Recycled Products 
This section discusses the top rated impediments to the use of recycled products in 
construction projects: 
 
4.3.1. Designers not considering recycled materials in their specification 
 The findings show that the top rated factor hindering the use of recycled products in 
construction projects is designers’ lack of preference for recycled products in their 
specifications. This finding is not surprising, as it is clear that designers play major role in 
determining the materials that would be subsequently used in the project. This is due to the 
fact that designers’ specification would definitely influence purchasing decision. It would 
therefore be worth of investigation to determine the reasons why designers do not specify 
recycled materials in their projects. 
WRAP (2009) admits that although there are green guide ratings which allow designers to 
know materials that are environmentally friendly, but such documents lack information about 
the recycled content with which such materials can be substituted. Similarly, when 
investigating the reasons why UK architects do not specify recycled products, Chick and 
Micklethwaite (2004) suggest that lack of required information and unfamiliarity with the 
products are the major obstacles preventing the specialists from specifying the products. This 
means that apart from placing stringent rules on the use of recycled materials, or encouraging 
its use, market calls for documents that would give detail information about recycled products 
that are available for use in construction projects. 
 
4.3.2. Lack of positive perception from Clients 
Usually, recycled products are perceived as second class materials of low standard and short 
lifecycle period. This study suggests that apart from the design teams who are responsible for 
material specification, clients play a major role in determining the nature of materials that 
would be used in their projects. Gravina da Rocha and Sattler (2009) point out that client 
always believe that since reused or recycled products have earlier being used, there is general 
perception that they may not serve their required purpose. This means that without a real 
change in societal attitude towards the use of recycled materials, little achievement could be 
made regarding marketability of the products.  Although the study shows the clients share 
this biasness towards recycled products, the reverse is the case when it comes to materials 
manufacturers and contractor. They are always proud of manufacturing or using recycled 
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products, especially as it enhances their brand value in the sustainability driven global 
environment.  
 
4.3.3. Uncertainty on whole life durability of recycled products 
One of the highly rated barriers to the use of recycled products is uncertainty about its 
durability. It is of general concern that recovered waste could arguably result in an inferior 
product, and there are also need to consider other aspects of design, such as aesthetics and 
build-ability issues (WRAP, 2009) which recycled products may not always offer along with 
its environmental friendliness. However, this assumption is not always true of recycled 
products. Studies suggest that recycled products such as aggregate, cellulose insulation made 
of recycled newsprints and so on perform either equal or better than virgin products 
(Halliday, 2008; Thomas et al. 2013). Practical testing and proper stakeholders’ education 
about durability of recycled products could be a better way of enhancing its use, especially as 
the clients remain the major drivers of every project. 
 
4.3.4. Materials selection is more influenced by cost than environmental benefits. 
Findings show that selection of materials is not basically influenced by the amount of 
recycled content or environmental friendliness of such material, it is rather influenced by the 
cost of the materials and its suitability based on the project cost. It is certain that although 
renewable and low energy technologies such as the use of PV panel, energy efficient bulbs, 
wind energy are more costly than their less energy efficient types, their pay-back period 
always encourage developers, public and private clients to patronise them (Knapp and Jester, 
2001).  
 
Similarly, Guagnano (2001) and Laroche et al. (2001) found that a higher percentage of 
respondents would pay a premium for products labelled as “green”. This could be described 
as a form of environmental behaviour with regards to certain products. This consumers’ 
willingness to pay such premium could also be as a result of shorter payback periods of such 
products. However, this study suggests that willingness to pay for green product is second to 
cost when it comes to construction projects and particularly, the use of recycled products. It 
suggests that, clients and consultants give second attention to environmental friendliness of 
materials; they rather concentrate on how to work within the project cost before considering 
environmental benefits. 
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4.3.5. Recycled products are more expensive  
Although recycled construction products go well when environmental issue is addressed, 
studies however claim that despite recycled products being secondary products, they are more 
expensive than virgin products (Seydal et al, 2002). Although several studies (mainly 
governments’ publications) claim that recycled products are always cheaper, this could be 
true in case of such products as toilet tissue and few other products (Hanyu et al, 2000). In 
case of construction products, it is not always true (Essoussi and Linton, 2010). As such, this 
has been a major factor hindering its wider acceptability with the construction industry. It 
means that although governments across developed world have been advocating for increase 
waste recycling, for its market to be well developed, there would be need for the products to 
be less costly. 
 
4.4. Strategies for Enhancing the Use of Recycled Products in Construction.  
In fulfilling the aim and objectives of this study, it is important to discuss the top rated 
strategies that could be adopted in order to improve the use of recycled materials in 
construction projects, after evaluating various factors that are impeding the use of the 
products. They are discussed as follow: 
 
 
 
4.4.1. Allocation of more points to the use of recycled materials in sustainable design 
appraisal tools/Government legislation that would set target for the usage of recycled 
materials and products. 
Two highest rated strategies that could improve the use of recycled materials in construction 
projects are “allocation of more points to the use of recycled materials in sustainable design 
appraisal tools” and “government legislation that would set target for the usage of recycled 
materials and products”.  Sustainable design appraisal tools refer to the government approved 
tools being used in rating buildings and other construction facilities for the extent of 
sustainability it has incorporated. They have been developed to evaluate the extent to which 
the projects have been successful regarding energy use, ecology, water and waste 
management, and other environmental indicators. These include BREEAM and Code for 
Sustainable Homes (CfSH) in the UK, LEED in the US, CASBEE in Japan, BEPAC in 
Canada, Eco-Quantum in Netherland, and so on (Ding, 2008; Lee and Burnett, 2008). 
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The stringency of these tools in ensuring environmental and sustainability behaviour among 
construction industry’s specialists have been a proven way of ensuring compliance with 
national and global governments’ sustainability agenda. This study therefore suggests that, in 
order to ensure a wide acceptability of recycled products as construction material, there 
would be need to incorporate its use into the sustainable design appraisal tools. It therefore 
means that, if the use of recycled materials is incorporated into such tools as BREEAM and 
CfSH in a similar way that water, energy, waste, etc. are incorporated, its use would 
contribute to building ratings. This is without doubt, the major strategy that could be adopted 
to ensure a wide acceptability of recycled materials in construction projects. 
 
In order to ensure its use, government and recycled products manufacturers alike have a 
major role to play. To create market for the products and subsequently improve its use in 
construction projects, there would be need for adequate information about available recycled 
products usable in construction project, rather than just setting target for percentage 
recycling. This would be imperative, especially as lack of information is seen as a major 
factor preventing the designers from specifying recycled products. 
 
4.4.2. Improved architects and Contractors supply chain alliances with 
suppliers/recycling companies. 
For the use of recycled materials to become a common place in construction industry, this 
study suggests that there would be need for improved collaboration between the construction 
specialists and manufacturers of the products. Supply chain collaboration refers to a 
cooperative strategy whereby businesses work together towards creating mutual benefits 
(Spekman et al, 1998). Usually, collaboration between members entails easy information 
management and adequate communication, and it involves a cooperative system (Chandra 
and Kumar, 2001). Improved collaboration and alliance between designers, suppliers and 
recycled products manufacturers would therefore break the barriers to information about 
recycled products. This would without doubt enhance the use of recycled products as widely 
believed by construction professionals. 
Collaboration in this regards would mean that the designers and contractors should work 
along with products manufacturers from inception to completion of the project. This would 
allow the consultants to know what is available in terms of recycled materials. Similarly, it is 
a cooperative system that would request materials manufacturers and suppliers to work along 
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with the construction professionals in such a way that they would be carried along at least 
while testing the materials. This would furnish the professional with the functional capacity 
of the materials they are specifying as well as the right way of specifying the products. 
Specification and subsequent use of the materials would therefore be enhanced by adequately 
furnishing the users with required information about the products. 
 
4.4.3. Early contractors’ involvement during materials specification 
One of the top rated strategies that could improve the use of recycled products in construction 
projects is involvement of contractors during materials specification. In this case, early 
contractors’ involvement refers to situation whereby contractors are allowed to contribute 
their expertise knowledge during design stage, so as to deliver the best value for the project 
(Song et al., 2006). The benefits of such arrangement are immense. Song et al (2009) argues 
that since they usually have higher level of construction knowledge, contractors are better 
equipped with knowledge of available materials, local practices and construction methods.  
 
Similarly, Gould (2003) claims that the era of designers and contractors working 
independently to achieve unimaginable outcome is far gone. Although the industry’s culture 
remains the major barrier to improved collaboration, understanding the benefits of 
collaboration, such as knowledge sharing, cost saving, time saving, improved performance, 
etc. would definitely call for the need for cultural change (Song et al, 2009). As such, it is 
certain that combination of expertise knowledge by the designers and contractors is a good 
measure not only towards enjoying the aforementioned benefits, but also towards improving 
their knowledge of recycled materials and their subsequent use in construction projects. 
 
4.4.4. Improved education of construction professionals. 
The benefits of using recycled materials are well explored across wide ranges of literature 
(WRAP, 2010; Dunster, 2012; Bolden et al, 2013; Tiemstra, 2002; WRAP, 2009; USEPA, 
2011; Treolar et al, 2003). Similarly, there are several publications providing database for 
construction products (Anink et al, 1996; Halliday, 2008) and their environmental rating 
(Anderson et al, 2002). However, little have been done to provide database of recycled 
products and/or recycled contents of various construction materials. This justifies the reason 
for little knowledge about recycled product as found out in a survey of UK’s architects 
(Chick and Micklethwaite, 2003). 
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This study suggests that, in order to improve the use of recycled products in construction 
projects, there would be need for more research efforts, training and publication about 
available recycled products. Manufacturers as well as government bodies would need to 
increase their sensitization of designers as well as contractors about available construction 
products. Similarly, direct relationship between construction-related education and 
knowledge capacity of young practitioners is well understood. The design and the entire 
philosophy of the whole training have to be in line with market expectation of the profession 
(Salama, 1995). As a result of this, in order to improve the wide acceptability of recycled 
construction products, this study suggests that academic institution could be the right link. 
They could lend a helping hand in equipping future designers and contractors with adequate 
knowledge of recycled construction materials.  
 
4.4.5. Tax break for companies producing recycled materials and products. 
In a proposition to reduce the cost and subsequent patronage of recycled construction 
products, respondents believe that a means of improving the use of recycled products is 
through government’s tax break for manufacturers of the products. This is because of the fact 
that green products usually cost more than their conventional counterparts (Vladas et al, 
2010), even despite the perceived substandard quality of recycled products. Government have 
implemented carbon emission tax, with the aim of encouraging manufacturing companies to 
reduce their CO2 emission rate (Hoel, 1996; Bo¨Hringer and Rutherford, 1996), 
implementation of tax break policies is another means through which recycled products’ 
manufacturers could be encouraged. This also have a high tendency of reducing the cost of 
recycled materials, which is one of the major factors impeding its use. 
 
 
5.0. Conclusion 
Construction industry consumes a large proportion of material resources taken from nature, 
and accounts for a very large portion of global waste to landfill compared to other sectors of 
global economy. One of the holistic ways to prevent the adverse effects of materials 
consumption and waste generation is to promote the use of recycled materials. This study 
shows that designers rarely specify recycled materials for construction projects. The reasons 
for this is not far-fetched; it is associated with inadequate information about recycled 
products, negative perception about the products, as well as its unexpectedly high cost 
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compared to virgin materials. Apart from the cost issues, all the identified impediments to the 
use of the products are due to insufficient information about availability, durability, qualities 
and effectiveness of the products for construction projects. 
 
As sustainable design appraisal tools such as BREEAM and the US LEED increases 
environmental conformity of buildings, allocating points to the use of recycled materials and 
setting target for percentage of recycled products that must be used in projects are seen as 
means of enhancing the use of the products in construction projects. By doing this, it is 
certain that designers would specify and subsequently use the products in their projects in 
order to secure necessary credits for government’s approval.  More significant among other 
strategies worthy of consideration is improved collaboration and alliance between designers, 
contractors and suppliers/manufacturers of recycled products. This would break the barrier to 
adequate information and ensure knowledge sharing among the stakeholders. Without doubt, 
it would lead to positive perception of the products, and the societal attitude towards recycled 
products would change based on knowledge availability.  
 
Unexpectedly high cost of recycled products, despite its perceived low quality, is a major 
barrier to its patronage in construction industry. This study suggests a tax break for 
manufacturers of recycled products in such a way as to reduce their cost of sourcing, 
manufacturing and distributing the products, with the aim of reducing final market cost of the 
products. Although it is clear that consumers tend to pay a reasonable premium on 
environmental friendly products, a fairer price of recycled products along with easy 
information flow and procurement process would go a long way towards encouraging the use 
of recycled products in construction projects.  
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